The purpose of this research is to determine ecological footprint awareness level of pre-service teachers who are majoring in three different programs of Teacher Education Department. The study also investigated whether there is a difference in ecological footprint awareness level based on gender, parents' education, program of study, and longest lived place of residence. "Ecological Footprint Awareness Scale" which was developed by Coşkun & Sarıkaya (2014) was used as a data collection tool. The scale is a 5 point Likert type instrument which is composed of five dimensions related to food, shelter and mobility, water consumption, energy consumption, and waste management. One hundred and seventy pre-service teachers who are pursuing their third year in a College of Education of a medium size University located at northeast part of Turkey participated in the study. T-test and one-way analysis of variance (ANOVA) was used to analyze the data by utilizing SPSS statistical package. Results of the study revealed that the pre-service teachers' awareness on ecological footprint is at a medium level; highest levels of awareness found in energy (X=4.15) and water consumption(X=3.83) dimensions. Least level of awareness detected in food dimension (X=3.04). Results of the study showed that pre-service teachers' awareness level differed based on gender in food dimension of the scale (t=2.116, p<0.05) in favor of females. The results also showed that ecological awareness level of the pre-service teachers changed based on parents' education in water consumption and energy dimensions of the scale. Furthermore differences detected based on place of residence in favor of rural residents in energy and waste dimensions of the ecological footprint awareness. However, no significant difference was found based on the programs of pre-service teachers.
Introduction
Unconscious consumption of natural resources and irreversible damage caused by human activities to the nature dramatically influence the future of humanity. In many parts of the world, water and food shortages have begun, natural disasters such as floods and droughts have emerged at many points, and climate change and global warming have made it difficult to make the world a livable place. Consuming more than natural resources can compensate and emitting more carbon dioxide than trees can compensate bring more burden than the world can handle. Without a solution to these environmental problems, life in the world will not be possible after a certain period of time.
Environmental problems threatens not only those who created them but also the whole world. Therefore, all the countries of the world should be aware of the threat and the necessary precautions should be taken as a whole (H. Baykal & T. Baykal, 2008) . For a sustainable life every individual and every society lives on the Earth should take responsibility and take necessary precautions by working cooperatively. In order for people to take part on this task they should be knowledgeable about which factors have direct or indirect impact on the sustainable life.
An important concept related to sustainable life is the ecological footprint which was introduced by Wackernagel and Rees (1998) . Ecological footprint could be defined as the impact of human activities measured in terms of the area of biologically productive land and water required to produce the goods consumed and to assimilate the wastes generated (WWF). In other words, it is the amount of environment necessary to produce the goods and services necessary to support a particular lifestyle. Ecological footprint is calculated using the following formula: carbon dioxide emissions from individuals' energy consumption (2) Cropland: means the land required to grow plants consumed by the individuals (3) Grazing Land: means the grazing area required to produce the necessary animal products; (4) Forests: area that will be required to produce wood and paper; (5) Fishing grounds: refers to freshwater and seas required to produce fish and seafood; (6) The Build up Land: refers to the area required for building residential areas and infrastructure. The ecological footprint consisting of these components could be calculated for individuals, institutions, cities, and countries. Individual footprint is related to personal use of the goods and services, such as food, energy and transportation; therefore strongly related with lifestyle and preferences of individuals. Understanding the relationship between people's lifestyles i.e. consumption habits with natural resources is crucial for raising awareness about the sustainable life (WWF, 2012) .
Biocapacity of the Earth is another measure which is related to sustainable life. Biocapacity could be defined as Earth's ability to produce natural resources, provide land for humans to build on, and absorb waste such as carbon emissions. For a sustainable life ecological footprint should not exceed the Earth's biocapacity. According to Living Planet Report (WWF, 2018) , through changes in technology and land management practices, biocapacity has increased about 27% in the past 50 years. However, it has not kept pace with human consumption: humanity's ecological footprint has increased about 190% over the same time period. Therefore, it is now imperative to reduce the ecological footprint of the humanity in order to live a sustainable life.
Many studies have been carried out to determine ecological footprints of different groups or individuals in Turkey as well as many other countries. A study by Eren et al.(2017) with a sample of academicians working at a Faculty of Agriculture revealed that, the academicians' ecological footprint is smaller than national average, however greater the international average. They found difference based on gender and academic degree: females' footprints greater than males and the professors' footprints are smaller than the associate and assistant professors. However, these differences were not statistically significant. The researchers also detected differences department wise: the smallest footprint was held by the academicians in departments of Zootechnology and bio-system engineering. Özbaş et al. (2019) determined that footprints of individuals have changed for different age groups. The researchers also investigated whether ecological footprints varied according to the education and income levels. They have concluded that for all the age ranges, ecological footprints of individuals with high economic income are higher than those with low economic income. Also, the ecological footprint of the males of the same income level is higher than the ecological footprints of the females.
A study conducted by Özgen and Demirci-Aksoy (2017) , with a sample of 385 adults from different segments of the society in city of Ankara, showed that the individuals had a low level of ecological footprint awareness. In terms of different dimensions of the footprint awareness, the highest level of awareness was found in food and the lowest was in the energy dimension. It was also determined that there is a difference in favor of men in the dimensions of energy, waste and transport and housing. According to the results of the study, participants' level of education did not affect their ecological footprint awareness. Akıllı et al. (2008) , with a sample comprising of university students and academic staff (N=241) found that the ecological footprint of the sample was greater than the national and international average. Although not statistically significant, males' footprints were larger than females. They also found that the ecological footprint was directly related to income. Karatekin (2019) measured ecological citizenship levels of 219 in-service teachers from different branches. As a result of the study, it is seen that teachers are at the middle level in sustainable footprint dimension which is one of the 4 components of ecological citizenship. In this dimension of the ecological citizenship, teachers received the lowest score on organic food consumption. A study by Keleş et al. (2008) also revealed that food dimension made the greatest contribution to ecological footprint of pre-service teachers of different majors. They did not detect any differences in ecological footprint based on gender.
Several studies investigated the ecological footprint awareness level of teacher candidates. A study by Coşkun and Sarıkaya (2014) revealed that ecological footprint awareness of the pre-service primary teachers is higher in energy and water consumption dimensions and lowest in food dimension. Gender differences were detected in the dimensions of energy, waste management, and water consumption of the ecological footprint awareness in favor of females. They did not detect a difference with regard to parents' level of education.
In the study conducted by Yıldız (2014) , it was found that science and technology teacher candidates had the largest footprint in the food dimension and the smallest footprint in the energy dimension. Ecological Footprint awareness levels of female teacher candidates were found to be significantly higher than male teachers. Birand (2016) conducted a study to determine pre-school teacher candidates' ecological footprint awareness and ies.ccsenet.org International Education Studies Vol. 13, No. 2; 2020 environment-friendly behaviors. The results of this study revealed that the student teachers had highest ecological footprint awareness in energy dimension and the lowest awareness in water consumption dimension. On the other hand, the results revealed that, in terms of environment-friendly behaviors, pre-school teacher candidates' showed "economic behaviors" most frequently and recycling behaviors least. In addition, results showed that there is a high positive correlation between ecological footprint awareness and environment-friendly behaviors.
Results of a study by Günal, Yücel-Işıldar, and Atik (2018) revealed that the ecological footprint awareness of the students studying in biology department was more developed than engineering students. The study also determined that females' level of ecological footprint awareness is higher than males in food and waste management dimensions.
Knowledge, attitude, and awareness of individuals affect their actions. Individuals with higher level of ecological footprint awareness are assumed to have a behavior pattern showing a serious tendency to take responsibility for solving environmental problems. Teachers are highly influential on the development of environmental awareness, as well as, favorable environmental attitude and behavior in students. On the other hand, as individuals who will be playing an active role in creating such an attitude, teachers should hold a high level of awareness themselves. Therefore, identifying the ecological footprint awareness of pre-service teachers and planning necessary steps to promote this awareness is critical in creating environmentally-conscious future generations. Furthermore, information on the variables contributing footprint awareness would be beneficial on planning practices to increase awareness and promote a deeper understanding of environmental issues.
Many studies on the measurement of ecological footprint on the basis of individuals, products and services have been conducted so far. However, there are a limited number of studies conducted on ecological footprint awareness, and specifically focused on pre-service teachers. Furthermore, the existing studies produced conflicting results. This study by contributing the research on the subject might be helpful on reaching a more confident result.
In this study, it was aimed to determine the ecological footprint awareness of pre-service science, primary and pre-school teachers. In accordance with the purpose of the study, answers to the following questions were sought.
1) What are the participants' ecological footprint awareness level in food, transport and shelter, energy, waste, and water?
2) Are there significant differences in ecological footprints of pre-service teachers based on: gender, parents' level of education (i.e. highest level of schooling attained), longest lived place of residence, and program of study.
Method

Participants
A total of 170 pre-service teachers (135 females and 35 males) pursuing their third year in three different programs of Faculty of Education (Primary Education, Science Education, and Pre-school Education) participated in this study.
Research Instrument
"Ecological Footprint Awareness Scale" which was developed by Coşkun and Sarıkaya (2014) was employed to collect the data. The scale is a 5 point Likert type instrument which is composed of five dimensions with 40 items. In addition, there is the question of control that is not evaluated in the scale. The dimensions are related to food, shelter & mobility, water consumption, energy consumption, and waste management. Cronbach alpha reliability coefficients for the dimensions of the Ecological Footprint Awareness Scale were found by Coşkun and Sarıkaya (2014) 
Data Collection
"Ecological Footprint Awareness Scale" was administered to pre-service teachers (N = 170) pursuing their third year in the Faculty of Education of a state university in Northeastern part of Turkey at the beginning of fall semester of the 2018-2019 school year. Student teachers were given as much time as they desired to complete the scales.
Data Analyses
In analyzing the data, the normality test was performed. After establishing the normality condition, statistical techniques of means, t-test, and Analysis of Variance (ANOVA) were used to analyze the data. In order to investigate whether there is a gender difference in ecological footprint awareness of pre-service teachers, scores on the scale were compared for male and female students by utilizing the t-test. ANOVA was performed to investigate whether there are differences in ecological footprint awareness regarding parents' educational level, longest lived place of residence, and program of study. Alpha was set at .05 level of significance for all tests.
Results
Pre-service teachers' scores for different dimensions of Ecological Footprint Awareness Scale were presented on Table 1 . Current study showed a statistically significant difference based on gender in food dimension of the ecological footprints: females holding higher level of awareness (X=3.08) compare to males (2.87). Females' level of awareness in other dimensions, although not statistically significant, is also found higher than males. Table 3 shows that awareness scores of PST's whose mothers' holding primary, middle, or high school degree are close to each other. However, scores of PST's whose mothers holding higher education degree are found lower than the other groups. The difference, on the other hand, found to be statistically significant in only water dimension (F=2.874, p<0.05). Table 4 shows that, in all dimensions of the ecological footprint awareness scale, scores are closer for PST's whose fathers are primary, middle or high school graduate, while the scores for the PST's whose fathers holding college degree are considerably lower than the others. However, the difference was found statistically significant only for As seen on Table 6 , the scores of PST' s who study at different teacher education programs were found to be very close to each other with pre-service science teachers' slightly higher than the others. There were no significant differences according to program of study in PST's ecological footprint awareness.
Discussion
Results of the current study showed that pre-service primary teachers have relatively high level of awareness on the ecological footprint. Their awareness level on the energy and water consumption dimensions found to be higher than the other dimensions. This result consisted with previous research reporting that the highest level of the awareness found on the dimensions of energy and water consumption and lowest level of the awareness found in food dimension of the ecological footprint (Coşkun, 2013; Keleş, 2007; Keleş et al., 2008; Şahin, Erkal, & Ateşoğlu, 2018; Günal et al., 2018) .
Use of renewable energy sources and conscious consumption of energy are now on the agenda because of increasing energy demand in all over the world. Topic of efficient use of energy takes place in the curricula of certain courses at all level of educational institutions as well as is discussed in media. This might be major reason for higher level of awareness in this dimension. Another dimension with the highest ecological footprint is the "water consumption" dimension. This result is expected because water consumption like energy consumption is regarded as an important issue for saving the nature hence efficient use of water was emphasized by educational institutions and mass media. However, in addition to the tendency towards the conservation of natural resources, people might be showing this behavior due to economical reasons. Indeed, a study by Özbaş et al. (2019) revealed that the ecological footprints of individuals with high income level are greater than individuals with low income level.
Pre-service teachers' level of footprint awareness found lowest in food dimension. Organic foods and food safety are relatively new concepts for most part of the society in Turkey. Although the curricula in schools contains chapters related to conscious use of energy and water for a long time, issues such as environmentally conscious food consumption are not included in the curricula. Besides education, difficulty of reaching out organic food and the high cost of it might be a reason for it not to be preferred. In fact, this is a problem of organic farming in Turkey. Although Turkey have a strong background in agriculture, organic farming newly started to develop, the cost of organic products are very high and exceeds purchasing power of most people.
The items of the scale in this dimension were not only about the organic food; there were other items related to issues such as fast food consumption and consumption of vegetables in the right season. Pre-service teachers participated in this research as well as in other research did not show a desired level of awareness on these issues. The pre-service teachers' limitations such as not having enough time, skills, and medium to reach out and/or prepare healthy food might be a reason for preferring fast food. On the other hand, they might not have developed healthy eating habits since their parents were also not conscious about the issue.
Pre-service teachers' level of awareness on the shelter & mobility is also relatively low for this particular sample. The participants of this research generally do not have much choice for the transportation in the region where the college situated, and the houses or dormitories they live are not suitable to make necessary changes to reduce the ecological footprints. These conditions might have a considerable effect on this particular finding.
Females found to be more aware of ecological footprint than males in the present study, however the result is statistically significant only in food dimension, there are other studies reporting similar results. For example, Coşkun and Sarıkaya (2014) with a sample of 376 pre-service primary teachers found that there are gender differences in the dimensions of energy, waste management, and water consumption in favor of females. Another research by Şahin, Erkal, and Ateşoğlu (2018) with a sample of pre-school pre-service teachers reported gender differences in ecological footprint awareness. Similar results were reported by other studies with different sample types (Akıllı et al., 2008; Günal et al., 2018; Özbaş et al., 2019; Yıldız, 2014) . This result is also consistent with studies conducted in different countries revealing that men consume more energy than women (Medina & Toledo-Bruno, 2016; Räty & Carlsson-Kanyama, 2009 ).
This finding might be related to females' taking care of household chores more than men and caring more about the nature. Activities related to food and waste is generally considered as tasks for women rather than men in a traditional family structure. Indeed, a study by Sadık and Çakan (2010) revealed that female students have more favorable attitudes and behavior towards environment. Researchers suggested that the roles that society attributes to women might have supported the development of positive attitudes and behaviors. Similarly, a study by Tayci and Uysal (2012), with primary and secondary school students revealed that girls are more environmentalist, they tend to be more interested and sensitive towards the environment than boys.
Although most studies reported females' higher level of environmental awareness, there are other studies which did not detect any differences based on gender on ecological footprints awareness (Ağaç & Yalçın, 2017; Keleş et al., 2008; Keleş, 2011) . Furthermore, studies by Özgen and Demirci-Aksoy (2017) and Eren et al. (2017) found differences in favor of males. Different results obtained from the studies on the subject could be related to the characteristics of the samples such as major in college and socio-economical status.
This study revealed significant differences in ecological footprints based on parents' educational level on the water consumption dimension with mother's educational level and on the energy dimension with father's educational level. The awareness level of the pre-service teachers with high-educated parents found to be lowest for the present study. In fact, highly educated individuals are expected to be more sensitive about the environment and have educated their children in this direction. Some research findings support this idea. Şahin, Erka, and Ateşoğlu (2018) for example, with a sample of pre-service pre-school teachers found that participants whose parents had a university degree have the highest ecological footprint awareness. On the other hand, Coşkun and Sarıkaya (2014) with primary school teacher candidates did not detect any differences based on parents' education. Similarly Petrovic et al. (20012) reported no significant differences among students with different parental educational level.
Income level of these particular participants might have an impact on this conflicting result. Since educational level has a considerable effect on income level, reason for differences might be related to income level rather than parents' educational level. That is, parents with university degrees might have greater income level comparing with the less educated parents. Their footprint awareness might be lower because of the difference in income level rather than the educational level. As mentioned earlier, income has a negative influence on ecological footprint awareness; since when income increases consumption of people increase accordingly (Özbaş et al., 2019) . On the other hand, the number of parents holding higher education degree in this particular sample is considerably low. Therefore, it might not be appropriate to draw such a conclusion. Furthermore, the higher level of education does not qualify parents to be environmentally conscious individuals. They might not have sufficient knowledge related to ecology. Furthermore, their attitudes and habits might not be environment friendly. Therefore, despite the higher level of education, their awareness on ecological footprint might not have developed accordingly.
The present study detected differences based on type of residential area in favor of pre-service teachers who lived in rural areas, however this result was found to be statistically significant in only energy and waste dimension. This finding is consistent with the study conducted by Coşkun and Sarıkaya (2014) reporting significant differences based on place of residence on food, shelter & mobility, and energy dimensions of the ecological footprint awareness. Although most studies (Berenguer et al., 2005; Hinds & Sparks, 2008 , Kahyaoğlu & Özgen, 2012 Zengin & Kunt; 2013) suggested that people who live in rural areas are more environmentally conscious, there are other studies reporting that type of residential area whether it was rural or urban, was not a significant factor in ecological footprint awareness (Birand, 2016; Günal et al., 2018; Yürüdür et al., 2017) .
People who live in rural areas consume less energy and they have more practical and environment-friendly solutions for the waste management. For example they can feed their animals with the waste food and they produce less waste than the city people because they don't consume package food as much as them. On the other hand, living in an environment very close to the nature might have an impact on developing high level of environmental consciousness in participants. In fact, Huddart-Kennedy et al. (2009) found that rural residents, scored higher on altruistic values, placed a higher priority on the environment, and reported higher participation in recycling and stewardship behaviors compare to urban residents. Therefore it is reasonable for them to have a higher level of footprint awareness.
Considering that the people living in rural areas have a certain income level, it can be said that higher level of awareness on energy and waste dimension might have been related to the income level as well. To understand whether the difference comes from parents' educational level or income level, income level can be considered as a sub-category and its relation with the ecological footprint awareness of rural and urban residents could be examined. In fact, a study investigating ecological footprints of individuals in different age groups revealed that the ecological footprints of those with better economic status were greater in each age group (Özbaş et al., 2019) .
Ecological footprint awareness of PST s did not change based on pre-service teachers' program of study in this research. This result is inconsistent with other research on the subject. For example, Ünal (2019) compared ecological citizenship levels of pre-service teachers studying in different programs. He found that ecological citizenship level of pre-service social studies teachers significantly higher than the pre-service primary and mathematics teacher. He argued that the reason for this result might be related to the discussion of environmental issues effectively in some courses (e.g. Social Project Development, Citizenship Knowledge, and Today's World Issues) which are only included in the undergraduate programs of social studies teacher candidates. Similarly, a study by Günal et al. (2018) compared biology and engineering students. The researchers found significant differences regarding ecological footprint awareness based on the program of study. They have concluded that the courses that biology students have taken on the subjects of ecology, ecological problems, ecosystems, and anthropogenic effects were the reason for their higher level of awareness.
In order to understand whether the programs of the pre-service teachers who participated to this study include topics related to environmental issues, the curricula for the three programs were examined. Examination of the three programs in terms of courses on environmental education revealed that student teachers in primary education department have taken an environmental education course. However other student teachers in science education and pre-school education departments have not taken any courses specifically focusing on environmental education in first two years of study. Based on this information, it might have been concluded that pre-service teachers' ecological footprint awareness might have reached its highest level before they started college and the courses they have taken do not have a considerable effect on the environmental awareness level.
Conclusion
The present research determined that pre-service teachers' awareness level of ecological footprint is considerably developed in energy dimension, relatively developed in water consumption and waste management. However, they have relatively low level of awareness on the food and shelter & mobility dimensions. This result indicates a need of improvement specifically in food dimension of the ecological footprint awareness. A stronger emphasis on the environment-friendly food production and consumption is required in curricula of the related courses. For future research, conducting studies for developing an educational program specifically focusing on the food dimension and investigating the effects of it on development of ecological footprint awareness are recommended.
Education should be considered as the most important tool for raising awareness in people from an early age to reduce their ecological footprint. In addition, using various mass media (books, magazines, television, internet, etc.) might be a very effective way to this end. More importantly, it is specifically important for younger children to know that every living thing is a part of nature and to respect the nature by means of the experiences through their schooling and daily life. In order to achieve this goal, individuals should spend more time with in the nature.
Having experiences with in the nature might have helped to gain a deeper understanding of the nature and to develop better attitudes toward it, consequently increase the ecological footprint awareness.
